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2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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5) D Claim(s) is/are allowed. 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the Examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the Examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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2. Claims 1, 2, 4, 6, 9, 11, 14, 16, 19, and 20 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Chuang et al. (U.S. Patent Application Publication # 
2002/0034267 A1) in view of Heinonen et al. (U.S. Patent # 6,389,087 B1). 

Consider claim 1, Chuang et al. disclose an orthogonal frequency division 
multiplexing (OFDM) transmitter (figure 1A), comprising: a training sequence generator 
configured to generate a training sequence ([0026], [0029]); and OFDM transmission 
circuitry (RF, figure 1A), coupled to said training sequence generator, configured to 
transmit said training sequence via a channel (figure 1A, [0005], [0026]), but does not 
expressly disclose a fractional tone in a guard band. 

In the same field of endeavor, Heinonen et al. disclose a fractional tone in a 
guard band (figure 5-7, column 6 lines 32-67, where fractional energy is detected in 
guard bands and is used to determine error). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate a fractional tone in a guard band as 
taught by Heinonen et al. with the transmitter as disclosed by Chuang et al. for the 
purpose of improving channel response estimation. 

Consider claim 6, Chuang et al. disclose an orthogonal frequency division 
multiplexing (OFDM) receiver (figure 1A), comprising: OFDM reception circuitry 
configured to receive (figure 1A), via a channel, a training sequence in a guard band 
thereof ([0007], [0026]); and a channel estimator (figure 1B, CE), coupled to said OFDM 
reception circuitry (figure 1A), configured to obtain a channel response estimate ([0026], 
[0029], [0077]), but does not expressly disclose a fractional tone in a guard band. 
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In the same field of endeavor, Heinonen et al. disclose a fractional tone in a 
guard band (figure 5-7, column 6 lines 32-67, where fractional energy is detected in 
guard bands and is used to determine error). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate a fractional tone in a guard band as 
taught by Heinonen et al. with the receiver as disclosed by Chuang et al. for the 
purpose of improving channel response estimation. 

Consider claims 11 and 16, Chuang et al. disclose a method and system of 
obtaining a channel response estimate for use with an orthogonal frequency division 
multiplexing (OFDM) communications system (figure 1A), comprising: an OFDM 
transmitter (figure 1A) that generates a training sequence and transmits said training 
sequence via a channel ([0005], [0026], [0029]); and an OFDM receiver (figure 1B) that 
receives said training sequence and obtains a channel response estimate ([0026], 
[0029], [0077]), but does not expressly disclose a fractional tone in a guard band. 

In the same field of endeavor, Heinonen et al. disclose a fractional tone in a 
guard band (figure 5-7, column 6 lines 32-67, where fractional energy is detected in 
guard bands and is used to determine error). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the- invention was made to incorporate a fractional tone in a guard band as 
taught by Heinonen et al. with the method and system as disclosed by Chuang et al. for 
the purpose of improving channel response estimation. 
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Consider claim 2, and as applied to claim 1 , Chuang et al., as modified by 
Heinonen et al., disclose the claimed invention, furthermore, Heinonen et a. disclose the 
transmitter wherein said fractional tone is located in a center of said guard band (figure 
6-7). 

Consider claims 4 and 19, and as applied to claims 1 and 16 above, 
respectively, Chuang et al., as modified by Heinonen et al., disclose the claimed 
invention, furthermore, Heinonen et al. disclose the transmitter and communications 
system wherein said fractional tone is positive in sign (figure 5-7, column 6 lines 32-67). 

Consider claims 14 and 20, and as applied to claims 1 1 and 16 above, 
respectively, Chuang et al., as modified by Heinonen et al., disclose the method and 
communications system wherein said OFDM transmitter generates training sequences 
in a plurality of guard bands ([0005], [0026], [0029]) and said OFDM receiver obtains 
said channel response estimate ([0026], [0029], [0077]), furthermore, Heinonen et al. 
disclose fractional tones in a guard band (figure 5-7, column 6 lines 32-67, where 
fractional energy is detected in guard bands and is used to determine error). 

3. Claims 3, 5, 7-10, 12, 13, 15, 17, 18, and 21 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Chuang et al. (U.S. Patent Application Publication # 
2002/0034267 A1) in view of Heinonen et al. (U.S. Patent # 6,389,087 B1), and further 
in view of Li (U.S. Patent # 6,654,429 B1 ). 

Consider claims 3, 8, 13, and 18, and as applied to claims 1,6, 11, and 16, 
respectively, Chuang et al., as modified by Heinonen et al., disclose the claimed 
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invention, furthermore, Heinonen et al. disclose the method, transmitter, receiver, and 
communications system wherein said fractional tone is attenuated in a training 
sequence (figure 5-7, column 6 lines 32-67), but does not expressly disclose a decibel 
level selected from the group consisting of: at about twelve decibels from tones in a 
data band of said training sequence; and at about six decibels from tones in a data 
band of said training sequence. 

In the same field of endeavor, Li discloses a decibel level selected from the 
group consisting of: at about twelve decibels from tones in a data band of said training 
sequence (column 13 lines 1 1-26); and at about six decibels from tones in a data band 
of said training sequence (column 13 lines 27-42). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate a selectable group of decibel levels as 
taught by Li with the method and system as disclosed by Chuang et al., as modified by 
Heinonen et al., for the purpose of improving channel response estimation. 

Consider claims 5 and 9, and as applied to claims 1 and 6 above, respectively, 
Chuang et al., as modified by Heinonen et al., disclose the claimed invention wherein 
Heinonen et al. disclose the transmitter and receiver wherein said guard band is free of 
excited tones other than said fractional tone (figure 5-7, column 6 lines 32-67). 

Furthermore, Li discloses wherein said channel estimator linearly interpolates 
remaining tones of said guard band (column 4 lines 26-34, column 5 lines 14-22, 
column 6 lines 51-62). 
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Consider claim 7, and as applied to claim 6, Chuang et al., as modified by 
Heinonen et al., disclose the claimed invention wherein Heinonen et al. disclose the 
receiver wherein said fractional tone is located in a center of said guard band (figure 6- 

7). 

Furthermore, Li discloses wherein said channel estimator interpolates remaining 
tones of said guard band (column 4 lines 26-34, column 5 lines 14-22, column 6 lines 
51-62). 

Consider claims 10, 15 and 21, and as applied to claims 6, 11, and 16 above, 
respectively, Chuang et al., as modified by Heinonen et al., disclose the claimed 
invention, furthermore, Li discloses the method, receiver, and communications system 
wherein said channel estimator is further configured to interpolate a DC tone based on 
adjacent tones of said training sequence (column 4 lines 26-34, column 5 lines 14-22, 
column 6 lines 51-62). 

Consider claims 12 and 17, and as applied to claims 1 1 and 16 above, 
respectively, Chuang et al., as modified by Heinonen et al., disclose the claimed 
invention wherein Heinonen et al. disclose the method and communications system 
wherein said fractional tone is located in a center of said guard band (figure 6-7). 

Furthermore, Li discloses wherein said OFDM receiver interpolates remaining 
tones of said guard band (column 4 lines 26-34, column 5 lines 14-22, column 6 lines 
51-62). 
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Response to Arguments 

4. Applicant's arguments filed September 6, 2007 have been fully considered but 
they are not persuasive. 

Consider claims 1, 2, 4, 6, 9, 11, 14, 16, 19, and 20, Applicant argues, on page 7 
of the remarks, that "They [Chuang or Heinonen] do not teach placing any tone actually 
within either of their guard bands in their transmitter..." 

The Examiner respectfully disagrees with Applicant's argument because as 
recited in the above rejection, Heinonen does suggest a fractional tone (excited tones, 
504, figure 6 and 506, figure 7) in a guard band (212, 214, figure 5-7) (column 6 lines 
51-55 and 61-65). Applicant fails to explicitly define a fractional tone in the claims, 
therefore, the claimed fraction tone in a guard band reads on the excited tones in a 
guard band as suggested by Heinonen. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

7. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Suk Jin Kang whose telephone number is (571) 270- 
1771. The examiner can normally be reached on Monday - Friday 8:00-5:00 EST. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Chau Nguyen can be reached on (571 ) 272-3126. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist/customer service whose telephone 
number is (571)272-2600. 

Suk Jin Kang 
S.J.K./sjk 

October 22, 2007 

CHAU NGUYEN 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



